Differential pattern of Cu/Zn superoxide dismutase isoforms in relation to tidal spatio-temporal changes in the blue mussel Mytilus edulis.
Inducible antioxidant defences in marine organisms such as mussel bivalves are commonly used as biomarkers of pollutant-induced oxidative stress and their variations proposed as one of the biological effect measurements for assessment of contamination impact in aquatic environments. Among them, the copper/zinc superoxide dismutases (Cu/Zn-SODs) are metalloenzymes which play a key role in the protection of cells in case of oxidative stress. In order to observe possible variations of an antioxidant response in relation to tidal oscillations, the copper/zinc superoxide dismutase activity (Cu/Zn-SOD) was characterized in the digestive gland and gills of blue mussels sampled at high and low shore throughout the tidal cycle. Determination of SOD activity was performed on gels after isoelectro-focusing, allowing the revelation of three isoforms. In both tissues, high-shore mussels exhibited a higher level of total SOD activity than low-shore mussels. During emersion, a decrease of total SOD activity appeared in digestive gland for both groups. In high-shore mussels, the less acidic form contributed to 75% of the total activity, the second one to 20% and the more acidic one to 5% in both tissues before air exposure. During emersion, the relative contribution of the three isoforms to the total activity was markedly changed with a significant decrease in intensity of the first isoform and parallel increases in the two other ones. After re-immersion a progressive recovery of proportions of SOD isoforms was observed. In low-shore mussels, the relative contribution of the three isoforms to the total SOD activity showed similar changes. The observed variations could correspond to changes in the redox status of the mussels during tidal oscillations.